Keratocystic odontogenic tumor is a rare, benign, intraosseous tumor of odontogenic origin with a potential of aggressive and infiltrative behavior. It shows specific histopathological features, and follow-up is characterized by a high rate of recurrence. Moreover, therefore, to reduce the chances of recurrences, along with the surgical modalities like enucleation, chemical and thermal cauterization may be used to deal with the problem of satellite microcysts. We present a case of odontogenic keratocyst with recurrence in a 60-year-old male who reported with the chief complaint of pain in left mandible.
Introduction
Odontogenic keratocyst (OKC) tumors were first described as a cholesteatoma by Hauer et al. in 1926 and the term OKC was firstly coined by Phillipsen in 1956. [1, 2] OKC was also known as "primordial cyst" by Pindborg and Hansen in 1962 due to its origin from the primordium of the tooth. Later, in 1992, the World Health Organization preferred the term "OKC" for such cysts with a keratinized lining in the histologic grading of odontogenic tumors. [3] In 2005, the World Health Organization Classification of the Head and Neck Tumors, the OKC was reclassified from a cystic to a neoplastic lesion and coined the term "keratocystic odontogenic tumor" (KCOT). [4] It is a benign odontogenic cyst with aggressive behavior and a high recurrence rate of recurrence of 13-62% and is characterized by a large squamous keratinization of its border. [5, 6] The KCOT contributes approximately 11% of cysts of the jaws and is most commonly located in the mandibular ramus and angle. [7] Clinically, KCOT is demonstrated by an asymptomatic growth. Radiographically, it appears as a well-defined unilocular or multilocular osteolytic lesion which is provisionally diagnosed on the basis of a combined analysis of the medical history, the clinical appearance, and the radiographic appearance and can be confirmed by the histopathology report only. There are various treatment modalities for this type of lesion, and the follow-up is characterized by a high rate of recurrence. [6] Case Report A 60-year-old male presented to the department of oral medicine and radiology with a complaint of pain in the lower left side of his face since 15 days. Pain was dull, intermittent, radiating toward head. His past medical history was unremarkable. He was a known case of multicystic OKCs in 2008, and after marsupialization of the cysts with the extraction of 34, 35, 36, 37, and 38, BIPP (bismuth subnitrate iodoform) dressing was given for the same and followup was done for 1 year, no recurrence was found. Following surgery, 7 years later, the swelling reappeared. He presented with a complaint of swelling with slight discomfort in the mandibular left posterior region which on investigation, panoramic radiograph revealed an increase in radiolucency in relation to both ramus as well as body. For the second time, enucleation was done for the same and there was no complaint of paresthesia or pain in relation to the region of the swelling [ Figures 1-3 ]. Now presently, in 2017, again he reported with a chief complaint of pain on left lower back tooth region. On examination, extraorally, no facial asymmetry was present in the patient [ Figure 4 ]. Intraorally, a fluctuant swelling in the mandibular left posterior region with a diffuse swelling extending to the anterior region measuring about 1 cm × 4 cm in size with obliteration of the buccal vestibule was observed and overlying mucosa was normal [ Figure 5 ]. On palpation, a soft swelling in the premolar region but bony hard on the posterior buccal aspect, with mild expansion of the buccal and lingual plates, extending from mandibular premolar region to the ascending ramus of mandible on the left side was observed.
Panoramic radiograph was taken which revealed, presence of one multilocular radiolucency on left body and ramus region measuring about 1.5 cm × 2.5 cm in size approximately extending superoinferiorly from 1.5 cm below sigmoid notch to 2 cm above the inferior border of the mandible pushing the mandibular canal inferiorly with well-defined sclerotic borders roughly oval in shape divided by septas giving multilocular appearance and anteroposteriorly 1.5 cm below the alveolar crest to the posterior body of the ramus region suggestive of extraneous type of KCOT. Another well-defined radiolucency was found to be in relation to 33, measuring about 1 cm × 1 cm in size approximately extending superoinferiorly from the apex of 33 to 0.5 cm above the inferior border of the mandible and anteroposteriorly from distal 32 to distal 33 with well-defined sclerotic borders suggestive of replacemental type of KCOT. Missing teeth were 34, 35, 36, 37, and 38 [ Figure 6 ]. The patient was then advised for enucleation and curettage and chemical cauterization with the use of Carnoy's solution. 
Discussion
The origin of KCOT was generally thought to be derived from either the epithelial remnants of the tooth germ or the basal cell layer of the surface epithelium. The most common age of majority of patients ranges of 20-29 and 40-59, but cases ranging from 5 to 80 years have been reported. [8] The distribution between sexes varies from equality to a male-to-female ratio of 1.6:1. [9] In the present case, the patient is 60-year-old male. KCOT may occur in any part of the upper and lower jaw with the majority occurring in the mandible, most commonly in the angle of the mandible and ramus. [10] In the present case, the site of the occurrence of the pathologic lesion was left body and ramus region.
Radiographically, OKC presents predominantly as an unilocular radiolucency with well-developed sclerotic borders. They may also present as a multilocular radiolucency with a ratio of unilocular to multilocular varying from 3:112 to 1:1.3. [11] In the present case, also of two radiolucencies at different sites, one was multilocular and another was unilocular with welldefined sclerotic borders.
Various studies have shown that KCOT had a recurrence rate of 13-62% and can occur even after the treatment as happened in our present case. Therefore, a long-term followup is essential. [12, 13] During enucleation parts of KCOTs, lining is left in place, which may be expected for lesions with thin and vulnerable walls. It was observed that recurrences are more common in KCOTs which are removed in numerous fragments and also in multilocular lesions and in lesions which had perforated the cortical bone. There are several reasons which are responsible for KCOTs recurrences as following: [14] 1. Incomplete removal of the lesions during the surgery, 2. Formation of satellite microcysts within the cystic lining 3. Development of new lesions from epithelial off-shoots of the basal layer of the oral epithelium. 4. Abroptfung phenomenon present (dropping down of the epithelial elements in the connective tissue) 5. Difficult enucleation at the time of surgery.
It was, however, felt that additional treatment was required to remove any small daughter cysts or remnants beyond the visible cyst lining. In an effort to identify this middle course, treatment consisting of techniques ranging from enucleation plus cryosurgery utilized extensively over the past 30 years to enucleation plus Carnoy's solution enucleation with peripheral ostectomy, and more recently, marsupialization and decompression, with various combinations. [7, [15] [16] [17] [18] [19] [20] [21] The chemical and thermal cauterization agents included the use of liquid nitrogen or Carnoy's solution to tackle the problem of retention of the daughter cysts.
Carnoy's solution was first used as a medicament in surgery by Cutler and Zollinger in 1933 . [22] It was shown to eradicate epithelial rests from the cyst wall. Its average depth of penetration is said to be 1.54 mm after 5 min of application. It contains ferric chloride, glacial acetic acid, chloroform, and absolute alcohol. Carnoy's solution has some disadvantages in that it is not easily obtainable and some of its contents may have side effects. Chloroform may be carcinogenic as considered by the California Occupational Health and Safety Administration and was banned in 1992 by the US Food and Drug Administration, and the handling of glacial acetic acid requires a high volume fume cupboard. Treatment of the cyst with Carnoy's solution may damage the bone and nerve tissue.
[23] However, Blanas et al. state that application of Carnoy's solution to cyst cavity for 3 min after enucleation should not damage the inferior alveolar nerve. However, several studies showed that usage of Carnoy's solution following enucleation significantly reduces the number of recurrences compared to enucleation alone. [24] [25] [26] It was seen that, in the present case, initially, two radiolucencies were smaller in size, and later on after 7 years from the beginning, the site of occurrence was the same but with an increment in size.
Conclusion
Since the patient reported back with a recurrence, a different line of treatment had to be chosen apart from enucleation alone. Therefore, enucleation with the use of an adjunct like Carnoy's solution was decided as a suitable treatment modality in this case. Furthermore, after surgical treatment, periodic posttreatment clinical and radiographic examinations are important for reducing the rate of recurrence.
